Vargas, López, Salas, and Thinus-Blanc (2004) showed that goldfish (Carassius auratus) can use both geometric and featural cues in relocating a target corner in a rectangular enclosure. When featural cues (arrangement of striped walls) were put in conflict with geometric cues, results differed according to target location during training. Vargas, López, et al. explained the results of their cue conflict in terms of 2 different strategies: mapping and cue guidance. I provide an alternative, more parsimonious interpretation in which the same strategy of attempting to match as many cues as possible applies to both cases.
The study of how vertebrate animals use geometric and other (featural) information in relocating a desired place has flourished since the first study on rats (Rattus norvegicus, Cheng, 1986 ; review by Cheng & Newcombe, 2005) . Recently, two species of fish have been tested: the redtail splitfin (Xenotoca eiseni, Sovrano, Bisazza, & Vallortigara, 2002 and goldfish (Carassius auratus, Vargas, López, Salas, & Thinus-Blanc, 2004) . The work on fish is important because findings suggest that the use of geometric and featural cues is widespread in vertebrate animals. This short comment provides an alternative interpretation of some of the results (the cue conflict manipulations) of Vargas, López, et al. (2004) . It should not be taken as a serious criticism of their work. Vargas, López, et al. produced a fine set of experiments with interesting results. Rather, I am offering an alternative explanation for some results for which different interpretations are possible.
The fish were tested in rectangular enclosures with potential exits in the corners. Escape from the enclosure was the task, and one and only one of the corners provided an exit. In different experiments, either distinctive panels in the corners or arena walls of different colors or patterns provided featural cues that differentiated the corners. In the absence of these featural cues, diagonally opposite corners would be indistinguishable. The shape of the arena provided the geometric cues, which stood in the same relation to the two diagonally opposite corners. For example, when looking at the target corner (indicated by the black circle) in the top panel of Figure 1 , one observes a long wall to the left and a short wall to the right. The bottom right corner also has these geometric properties. Stripes on some of the walls (featural cues), however, clearly disambiguate these two corners.
Both species of fish proved to be able to learn and use both geometric and featural cues. If trained with both geometric and featural cues (as in Figure 1 ) and tested with only geometric cues (a rectangle with uniform walls), the fish chose primarily either the correct corner or its diagonal opposite, which are geometrically equivalent and indistinguishable on the tests. When tested with only featural cues (in a square arena containing featural cues), they succeeded in choosing primarily the correct corner. Fish of both species were also tested with cue conflicts. In these cases, the featural cues were displaced systematically, so that the correct corner according to features differed from the dictates of geometric cues. Under such conditions, redtail splitfin chose either geometric or featural cues. The two corners with the correct geometry were sometimes chosen, and the corner with the correct features was sometimes chosen (Sovrano et al., 2003) . The result meant that the corner that was wrong on both counts was chosen the least.
The results of conflict manipulations for goldfish are illustrated in Figure 1 . Ignoring all the labels at the corners for the moment, one can see that the pattern of results depended on the experimental setup. In Experiment 3 of Vargas, López, et al. (2004) , the target was at a corner with a striped wall on one side and a plain wall on the other side ( Figure 1 , top left). On the conflict test in question, the striped walls were rearranged ( Figure 1 , top right). The fish's choices were equally distributed among the four corners. A different pattern of results was obtained in Experiment 4 (Figure 1 , bottom panels). In this experiment, the target was at an intersection of striped walls ( Figure 1 , bottom left). On the conflict test, the stripes were shifted around on the walls (Figure 1 , bottom right). The fish chose mostly the corner at the intersection of stripes, selecting the local featural cues. They chose next most frequently one of the corners that was geometrically correct. The corner at which neither features nor geometry matched was chosen least. Vargas, López, et al. (2004) interpreted the patterns of results on these conflict tests as reflecting two different strategies of spatial navigation. In Experiment 3, when the conflict test produced random choices, they interpreted the fish to be using a mapping strategy, in their words: "a maplike, or relational, representation that includes the relationships of the goal and a large number of cues" (p. 215). The conflict manipulation led the fish in Experiment 3 to think that they were in a new space, and thus they had no preferences in corner choice. The results of the conflict manip-ulation in Experiment 4 were explained by a guidance strategy in which, in their words, " [t] he performance of these animals relies on information closely associated with the goal, and is independent of the geometry of the enclosure" (p. 215). The inference of two strategies is backed by earlier work with goldfish demonstrating these strategies (López, Broglio, Rodríguez, Thinus-Blanc, & Salas, 1999 , 2000 .
I find the inference of two strategies not to be the most parsimonious. It seems problematic to infer a mapping strategy from chance results. The two strategies also fail to explain why the goldfish in the conflict test in Experiment 4 chose the geometrically correct corners more often than the fourth corner (featurally and geometrically incorrect corner), a pattern that is also found in redtail splitfin (Sovrano et al., 2003) . I present an alternative interpretation in which only a single system is used in both experiments, a matching strategy that incorporates geometric and all featural information. The basic premises are simple and plausible. The fish encode geometric information and all kinds of featural information. On a test, they try to match as many properties, geometric and featural, as possible. The same matching strategy is used for the conflict manipulation in Experiments 3 and 4 of Vargas, López, et al. The trick is to figure out the properties that figure in matching. Details are listed in Figure 1 .
At the target corner (Figure 1 , left panels), I have listed all the properties that in theory the fish may try to match. Geometric properties follow the standard definition (Cheng, 1986; Cheng & Newcombe, 2005) . The term refers to the fact that the long wall is to the left and the short wall is to the right. This incorporates both metric properties (long vs. short) and sense (which is to the left or right of which; Cheng & Gallistel, 1984) . The local feature refers to the set of features found in the immediate vicinity of the target corner. I have not listed the fact that a panel is at the corner because that applies to all the corners and fails to discriminate among them. Thus, in the top left panel of Figure 1 , the local feature consists of stripes to the right of the panel and a plain wall to the left of the panel, a classic featural cue. In the transformed test situations on the right, I have classified corners as either matching or not matching this set of local features. In addition, I have assumed that fish can identify whole walls by both their geometric and featural properties. Thus, they distinguish a long striped wall, a short striped wall, a long plain wall, and a short plain wall. Being near a wall of such description (at either end of it) is assumed to be a property to match.
On the right panels of Figure 1 , I have listed how these properties are distributed across corners in the conflict test situations of Experiments 3 and 4. For Experiment 3 (top right, Figure 1 ), one can see that each corner matches on some subset of properties. A reasonable prediction to generate is that responses would be distributed roughly evenly across all four corners, a prediction confirmed by the data. For Experiment 4 (bottom right, Figure 1 ), one corner dominates in matching cues: the top right, with both a local feature and nearness to short and long striped walls. This corner should be chosen most. Two of the corners match on geometry and being near one wall of the correct description (a long or short striped wall). They should be chosen the next most. The data again confirm these predictions.
Exact quantification of choices cannot be made without further assumptions and free parameters. There is little point in carrying out such an exercise on the limited extant data. This scheme can be tested and perhaps better quantified using other kinds of transformations that divide up the cues in different ways. Hence, with further empirical tests, we should be able to distinguish this hypothesis from the "two-strategies" hypothesis. For the moment, I have to rest my case on claiming that a single matching scheme seems more parsimonious than invoking two separate strategies for similar tasks, especially when one of the strategies, a mapping strategy, is inferred from chance results.
Accepting the proposed hypothesis means accepting a less modular view of the use of geometric and featural cues than Cheng (1986) or the strongly modular views of Spelke (2002, 2003) . As reviewed by Cheng and Newcombe (2005) , many experiments on geometry and relocation have been conducted since Cheng's 1986 article. My current views are that geometric and featural cues are largely integrated, as Newcombe (2002) would maintain, but that some limited number of global matching processes may well be modular in nature, operating only on geometric information (Cheng, 2005) . The work on fish is interesting in that it is extending the list of vertebrate animals that use both geometric and featural information in such relocation tasks, a list that includes humans (Hermer & Spelke,1996; Kelly & Spetch, 2004a; Learmonth, Nadel, & Newcombe, 2002; Learmonth, Newcombe, & Huttenlocher, 2001) , monkeys (Gouteux, Thinus-Blanc, & Vauclair, 2001) , rats (Cheng, 1986; Margules & Gallistel, 1988; Pearce, Good, Jones, & McGregor, 2004) , chicks (Vallortigara, Zanforlin, & Pasti, 1990; Vallortigara, Pagni & Sovrano, 2004) , pigeons (Kelly & Spetch, 2004b; Kelly, Spetch, & Heth, 1998) , and fish (Sovrano et al., 2003; Vargas, López, et al., 2004) . In rats, hippocampal lesions led to much degraded performance in using geometric cues (Pearce et al., 2004) . The hippocampus of pigeons (Vargas, Petruso, & Bingman, 2004) and the right hippocampus of chicks (Tommasi, Gagliardo, Andrew, & Vallortigara, 2003) are also implicated in the processing of geometric information. The telencephalon of fish has been posited to be at least analogous to the hippocampus of birds and mammals (López et al., 2000) . It would be interesting to investigate whether fish missing their telencephalon show selective degraded performance in using geometric cues.
